PROSTATECTOMY is an operation in which all surgeons, however skilled, sometimes have difficulty in controlling haemorrhage. As the operation is usually done in elderly men who cannot withstand severe haemorrhage, it is important to estimate the blood loss and to replace it; alternatively the anaesthetist can take steps to diminish the bleeding by lowering the blood pressure.
PROSTATECTOMY is an operation in which all surgeons, however skilled, sometimes have difficulty in controlling haemorrhage. As the operation is usually done in elderly men who cannot withstand severe haemorrhage, it is important to estimate the blood loss and to replace it; alternatively the anaesthetist can take steps to diminish the bleeding by lowering the blood pressure.
Figures for the measurement of blood loss during this operation are not easily found in the literature. Lenahan et al. (1948) measured blood loss by weighing; in ten prostatectomies they found that this averaged 551 ml. Goodyear and Beard (1949) measured blood loss during and after prostatectomy by a colorimetric method; in twelve cases it averaged 368 ml. Jacobs (1957) claimed for retropubic prostatectomy an average blood loss of 200 ml; generally the volume of blood loss was between 40 and 400 ml and exceptionally was as high as 600 ml. These were the amounts collected by suction. Cox (1953 Cox ( , 1957 regarded 550 ml as an average loss of blood for prostatectomy and claimed that this can be reduced to 30 ml by using a hypotensive agent. Walters (1957) and Shepherd (1957) also advocated hypotension to diminish bleeding during this operation. The three latter authors do not state upon how many measurements their conclusions were based.
The purpose of this paper is to report the results of two series of blood loss measurements during operation in one hundred unselected patients undergoing prostatectomy. The first series consisted of fifty patients constituting the control group and the second consisted of fifty patients whose systolic blood pressures were lowered, or fell spontaneously to below 100 mm Hg for the whole operation. All these patients were anaesthetized by the author. No attempt is made here to discuss the hazards of the technique. 484
The method used was to measure the amount of blood aspirated into the sucker bottle, from the completion of the abdominal incision to the time of closure of the prostatic capsule. The use of swabs for mopping was discouraged and care was taken not to aspirate water found in the bladder at the beginning, or the washings at the end of the operation. This method is somewhat lacking in finesse, but it is an actual measurement of a volume of blood lost during a routine operation performed by experienced urologists. In the absence of any comparable series employing a more accurate method, the results are worth recording. It must be clearly understood that the measurements reported are in all cases less than the actual blood loss; but the figures probably bear some relation to the total loss, as more blood escapes on swabs and towels in the severe haemorrhages than does when the field is practically dry.
The anaesthetic agents and techniques used were the same in all the patients in both series. Induction with thiopentone 500 mg was followed by suxamethonium 50 mg and by intubation with a large cuffed tube. Anaesthesia was maintained with nitrous oxide and oxygen. d-Tubocurarine chloride 15 mg was employed for relaxation and artificial ventilation was maintained by hand or pump. In forty-eight cases in the second series hypotension was deliberately induced by the administration of hexamethonium bromide intravenously. The dose of hexamethonium in milligrams was calculated by subtracting the age of the patient (in years) from one hundred In the remaining two patients of this series the systolic blood pressure fell "spontaneously" to below 100 mm Hg. The operating table was tilted 10 degrees head down and the blood pressure was taken at 5-minute intervals. The systolic pressure usually fell to between 60 and 75 mm Hg. The anaesthesia for the whole operation, including the pre-liminary cystoscopy, lasted less than 1 hour except when haemorrhage was severe. When the field of operation was practically dry, the procedure was frequently completed in 30 to 40 minutes. In the second series the systolic blood pressure had usually risen to 80 mm Hg before the end. When this figure was not reached, methylamphetamine 2 mg was administered once or twice intravenously. The patient was then returned to the ward and the foot of the bed was raised until the pulse was strong at the wrist and the patient had regained consciousness.
RESULTS
In the fifty control cases the average measured blood loss was 346 ml (12.3 fl.oz:S.D.=6.37). In the hypotension series the average loss was 94 ml (3.3 fl.oz:S.D. = 2.15). The difference between these means is highly significant (P<0.0001). Figure 1 , constructed from table I, illustrates the findings graphically.
DISCUSSION
The blood loss in the hypotensive series was significantly less than that in the control series. Several points of interest arise:
Firstly, the measurements of blood loss in the control series ranged from 28 ml (1 fl.oz) to 710 ml (25 fl.oz) and are comparable with Jacobs' figures of 40 to 600 mL This wide range may explain the different results claimed by those who have not actually attempted to measure blood loss during this operation.
Secondly, although the blood pressure frequently fell as a result of the anaesthetic drugs administered to these patients, this did not have a striking effect on die blood loss unless the systolic pressure fell below 100 mm Hg and remained there for the duration of the operation. Two such cases occurred in the second series and the fall of blood pressure is described as "spontaneous". In another two patients the administration of the dose of hexamethonium bromide described failed to lower the systolic blood pressure below 100 mm Hg, There was no reduction in bleeding and these cases have been included in the control series. These were regarded as failures of the method.
Thirdly, in the control series, there appeared to be no means of predicting whether a patient was likely to bleed little or much. In this context it is interesting to note that no correlation could be demonstrated between the age of the patient and the blood lost at operation, the age of the patient and the length of stay in the hospital after operation, or the blood lost during operation and the length of stay in hospital. With regard to blood transfusion, the following quotations are typical examples from die literature and of common practice in open prostatectomy. Boyd (1956) says "bleeding at operation is usually sufficient to warrant a pint of blood being given", and McEachem ,(1958) "... inspection of the sucker bottle and the swabs at the end of each operation, will justify the routine administration of 600 c.c. of blood in all cases". The criterion used in the present two series was to administer blood if there was 10 ounces (280 ml) or more in the sucker bottle. Thirty of the fifty controls lost this quantity of blood and these patients were transfused. In the hypotensive series no patient lost more than 9 ounces of blood and no blood transfusions were needed. In both series plasma or dextran was given when the blood loss was more than 5 ml but less than 10 ml.
In an attempt to demonstrate that the patients in the two series were comparable clinical risks, I have reproduced three sets of figures. These show the age of the patient at the time of operation, the length of stay in hospital after operation and the mortality (see table H). The figures favour the hypotensive series, but the differences are not significant. It is interesting to note that the figure quoted by McEachem (1958) for the average length of stay in hospital-27 days in 220 cases-is ahnost identical with the average for the patient in the controls group in this series. The average age of a group of patients does not help to assess the risks involved in an operation. I have therefore followed Jacobs (1951) in quoting the number of patients over 75 years and over 80 years of age. In the present series of one hundred patients, 27 were 75 years of age or over and twelve of these were 80 years of age or more. This compares with the corresponding findings of Jacobs (16 per cent and 2 per cent).
The mortality in this series is higher than that usually reported in the literature. The reason appears to be that this urological unit serves a large chronic geriatric population. However, none of the deaths was regarded as attributable to the anaesthetic. Table III shows the causes of the deaths. One case needs special mention: a man of 78 years died of a coronary thrombosis 10 days after operation, during which his blood pressure was lowered with hexamethonium bromide. This patient made a satisfactory immediate recovery from his operation and was ambulant when on the tenth day he suddenly developed the symptoms of coronary occlusion and died. The postmortem findings were "... coronary occlusion (gross narrowing of all coronary arteries by calcified atheroma) and myocardial fibrosis". There was no evidence of recent myocardial damage such as might have been expected if the hypotension induced at operation had been responsible. The fact that this man survived his operation possibly supports the argument that the low blood pressure in the coronary vessels at the time of operation was offset by the diminished oxygen requirements of the heart accompanying a low pressure and a diminished cardiac output. Lowering the systolic blood pressure of a patient reduces the blood lost during prostatectomy. This assists the surgeon, as it removes the difficulty of the field being obscured by haemorrhage. The patient's own blood is conserved. In the present investigation the induction of hypotension did not carry a higher morbidity or mortality than the control series.
SUMMARY
The blood loss was measured during prostatectomy in one hundred unselected patients consisting of a control series of fifty patients and fifty others in whom the blood pressure was lowered. The average loss in the control series was 346 ml (12.2 fl.oz) and in die hypotension series 94 ml (3.3 fl.oz).
Blood transfusions were given to thirty of the fifty patients in the control series but to none of the patients whose blood pressure was deliberately lowered.
There was no significant difference between the two series with regard to age, morbidity or mortality.
